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Abstract: Flexible and original thinking is the key to outstanding design. In order to teach design effectively we 
must therefore offer students a framework that isn’t restrictive and allows them room to develop their own 
individual design process. This doesn’t mean that we can’t offer our students technical 
advice or suggestions that might influence their process. Creativity blossoms and a student’s creative process is 
discovered when the individual is immersed in an environment conducive to innovative thinking. Promoting 
mentally active drawing, encouraging students to identify user problems, perform in-depth research, and make 
discoveries through hands-on model-making are some of the areas elaborated upon in this paper. 
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1.Introduction 
Most students that enter our industrial design program have a mainstream 
understanding of the education process. Much if not all their educational life they have been 
given material to learn and then asked to study and show what they have learned in the form 
of a test. Problem solving, individual understanding, and original thinking are not emphasized 
in most high school  curriculums. In order for design students to succeed, we must emphasize 
and promote innovative and creative thinking. This is the most valuable skill a student will 
carry with them for the remainder of his or her design career. 
 
2.Identifying design problems. 
A good starting point for a project is to give the class a topic or product category and 
ask them to identify user problems that can be associated with it. The topic should not be too 
broad. A degree of class commonality is a good thing, in order to give students enough room 
for exploration. 
An example of a topic that has been effective is the product category “hand tools.” 
Students are asked to investigate tool use through user observation and one-on-one user 
inquiry. They are expected to each come to the next design class ready to present three user 
problems associated with the assigned topic. Amazingly enough, students don’t have 
difficulty identifying problems. There are enough problems to go around. Problems that are 
inspired from first-hand experience should be encouraged.  
Students should be asked to think back over their past experiences with the idea of 
finding a problem they can identify with, thereby imbuing the problem with meaning. For the 
student this activity starts the process of project ownership. Ownership is a very important 
aspect of a successful design project. It can be the fuel that enables a project to go forward or 
get through a difficult stage. Starting with identifying a problem as a jumping-off point has 
proven to work well over the years. It has the advantage of getting the students to take 
initiative and feel ownership, and allows them to find issues that can be used for further 
brainstorming and research. 
 
3.The Sketchbook Requirement 
Our students are required to make active use of a sketchbook to record visually all 
information relevant to their current design experience. We let them know how important 
drawing is to a designer. We tell them that designers have an ongoing internal monologue of 
images, ideas, and solutions to problems.     
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We explain that drawing helps define the thoughts that otherwise might never be 
realized—that without drawing, design communication suffers, not only between designers 
but also within oneself. We ask our students to use their sketchbook on a daily basis, and let 
the pages become a visual diary.  
Students enter five types of information: 
1. Information, images, and ideas about their current project. 
2. The drawing problems that we assign. 
3. Design insights. These are inspired solutions to design problems. Sketches, images, and 
descriptive words. 
4. Design problems that have been noticed either through one’s own experience or by 
observing others. Sketches, images and descriptive words. 
5. Thoughts or images that are important to the designer for almost any reason should find 
their way into the sketchbook. 
We are very open as to what and how images and information are entered into the 
sketchbook. Pen, pencil, paint, collage, poetry, descriptions, and diagrams are all very 
acceptable. We explain to our students that the sketchbook should become part of their body, 
and they should get used to having it with them at all times. The minimum requirement is two 
full pages a week. 
 
4.Mentally Active Drawing 
It is very important for a designer to be able to convey his or her thoughts and ideas in 
a drawing. In fact, there are not a lot of reasons for designers to draw if it’s not to 
communicate or resolve thoughts. It is possible to have good observational drawing ability 
without the ability to communicate thoughts and ideas well. Over the years of observing 
students we have found that the most informed drawings are those drawn to clarify thoughts, 
issues, or problems.  
 
 
Fig.1. Mentally active drawings by some students. 
 
When a project is drawn for the purposes of illustration or appearance, rather than to 
resolve a problem, it will no longer convey active ideas. We differentiate between these two 
types of drawing by calling the problem-solving drawing “active” and the other, where the 
drawing becomes an illustration, “passive.” An active drawing occurs when we are either 
trying to explain something, understand something, or resolve a problem either with ourselves 
or with others. A passive drawing is a drawing in which problems and resolving design issues 
are not being considered. Instead it is a drawing that shows us what the project looks like. 
Clearly, these two types of drawings serve two very different purposes.     
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Active drawing, as we have defined it, is an extremely important design tool. It is the 
method that designers use to resolve problems, an important communication skill that is often 
the catalyst for further design solutions. We’ve all witnessed wonderfully informed, 
thoughtful drawings that are drawn on napkins or scraps of paper, because there was an 
urgency to get an idea across either to oneself or to others.  
 
5.Brainstorming 
An exercise at the very beginning of a design project is to break up into small groups 
and brainstorm. There is a chapter that explicitly discusses successful brainstorming sessions.  
It gives our students a first-hand experience at what a good brainstorming session is like. By 
the time they have their first brainstorming assignment they have a pretty good idea of what 
brainstorming is about.  
Three of the most important rules are: one, do not judge other students’ ideas; two, a 
large quantity (maybe as many as 100 per hr.) of diverse, seemingly disconnected (anything 
goes, no matter how crazy) ideas are preferable to a few well grounded thoughts; and three, 
build on other peoples ideas.  
 
 
 
Fig.2. Visual dump sheet from a brainstorming session 
 
These rules create an environment that is excellent for active drawing. We supply the 
class with boards to tack ideas onto, sticky notes, colored markers, and plenty of paper, and 
tell them to break up into groups and get to work. 
The board they create from their brainstorming session becomes a collection of ideas 
that might be interconnected or hardly connected, depending on the dynamics of the group. 
 It is a visual dump sheet that represents the thought interactions of the group. The 
next assignment is to take this dump sheet, prioritize the information relative to its importance 
to their project, organize the information, and then create a board that substantiates a direction 
or communicates ideas to the rest of the class.  
 
6.Research 
Research is another area of design that can’t be overemphasized. We let our students 
know that good research is an essential ingredient to successful design. We ask our students to 
keep research binders in which they keep an organized record of their research findings. This 
documentation is information that backs up their design project.  
When they get questioned about why they made a particular decision, their collected 
research can be of great value. Our students also gain a lot from organizing their research. It is    
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another way of becoming familiar with information that might ordinarily be ignored.  
Another research concept we introduce to our students is the idea that research doesn’t 
have to follow a linear thought process. The more research the better, and going off on 
seemingly irrational tangents is one way to make unexpected discoveries. The following is a 
simplified list of research pointers we give our students:  
 
Research sources: 
• Library 
• Internet 
• Contact experts 
• Contact companies 
• User observation 
• User questionnaire 
 
Research mindset: 
• Be organized 
• Set goals 
• Write everything 
down and/or draw 
your ideas 
• Consider more than 
the obvious 
Research techniques: 
• Information 
gathering, user, other, 
vicarious or actual 
experience 
• Brainstorming 
 
Research areas: 
• History 
• Function 
• Structure 
•  Material factors 
• Ergonomic factors 
• Environmental 
concerns 
 
7.Conclusion 
Students come to our studio with a virtually empty toolbox. Our responsibility as 
teachers is to fill up that box with design tools and create an environment where they develop 
their own personal methods as to how to use these tools. Students need to be given permission 
to discover and develop design methods for themselves. They need to be encouraged to play 
directly with materials without the worry of making mistakes. Fortunately there is no perfect 
formula for good design. The solution is to create or design an environment that is rigorous, 
open, and nurturing, that gives students adequate facilities, materials, and tools and, lastly, 
hands students the freedom to develop their own personal approach to design. It is in this type 
of environment where design innovation flourishes. 
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